Lifecycle Assessment of a Condom by Chew, Mun Nyee
Life Cycle Assessment of A Condom
(Course: MKTG 2002 Sustainability Marketing)
Mun Nyee Chew 
u5345196@anu.edu.au 
4th year Bachelor of Finance/Economics
From cradle to grave…
Stage 1:
Stage 2:
Stage 3:
Stage 4:
Primary rubber product: 
Concentrated rubber latex 
Secondary rubber product: 
Condoms
Disposal
Raw material extraction: 
Deforestation, rubber plantations
1.0 Deforestation: Forest land       rubber plantation in 
South and Southeast Asia
1.1 Greenhouse gas emissions
- Southern Thailand : 6.17 𝐶𝐶𝐶𝐶2eq/ton of fresh latex/year
- Xishuangbana : 130,000 ton/year to 370,000 ton/year
- Kalimantan and Sumatra : Catastrophic forest fire
1.2 Loss of biodiversity
- 45% of its rich flora and fauna 
1.3 Loss of organic carbon in soil
- Deterioration of soil quality 
- Nitrogen and potassium fertiliser
- Removal of above-ground biomass 
- Soil acidity
2.0 Rubber mills: Raw rubber latex       concentrated rubber latex 
Groundwater
- Average water 
used: 3347𝑚𝑚3/day - Washing 
- Low strength 
wastewater
- Uncoagulated 
rubber particles
Electricity
- Slab cutter
- Shredding and 
packaging process
- High strength
wastewater 
- Greenhouse gas  
Diesel and 
liquefied 
petroleum gas 
(LPG)
- Drying machine - Greenhouse gas emission 
3.0 Factory: Concentrated rubber latex       condoms
3.1 Inadequate waste treatment and management
- Common pollutants found in rivers in Malaysia: ammonical nitrogen, suspended 
particles; 
- High level of bio-chemical oxygen demand 
3.2 Welfare of factory workers
“…foreign workers are hired to work in factories in Malaysia because wages paid are 
lower, they made up of about 70% of the total workforce.” The Star, 2016
- High exposure to mutagenic conditions, made up of airborne particulate matters and 
solvents
- Genotoxic compound was found in the urine of factory workers
3.3 Faulty condoms > landfill 
- Common defects: blisters and pinholes
- Rejection rate of latex products: approximately 15% 
4.0 Dual protection advantages of condoms
“Global condom market (2015) forecasts that for the period of 2015-2019, the 
volume and revenue of this industry will grow at compound annual growth rates 
(CAGRs) of 9.28% and 9.07% respectively.”
4.1 Contraception
- Women in poorer regions using 
contraceptives has increased 
from 36% to 64%
- Failure rate is as low as 2% 
when used correctly and 
consistently
4.2 Sexually 
Transmitted Infections 
(STIs) prevention
- Free distribution of condoms 
in Zimbabwe and South Africa
- Prostitution industry in India 
and Thailand
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In recent years…
1. Defensive environmentalist coalitions:
“…in 2005–2006 in upland Kalimantan, when a coalition of well-organized 
indigenous people and international environmental activists succeeded in blocking 
a large new oil palm plantation.”
2. Government-imposed economic penalties on landholders who 
violate laws restricting deforestation.
3. Corporate social responsibility
“Michelin, the world’s largest buyer of natural rubber, has just announced a new 
zero deforestation policy.”
Synopsis: Life Cycle Assessment of a Condom
Mun Nyee Chew
Life cycle assessment is a report undertaking an analysis of the full life-cycle of a product to provide students or users of the report with the insight into the full 
economic, ethical, and ecological consequences of product development, marketing, use, and disposal.
Why condom? After doing some preliminary research on each of them, I decided on condom because it has the potential for me to write on the impacts on not only 
environment but social and economics as well. I did not pick iPhone or Macbook is because of their super complex supply chains and might cannot fit everything into 
3000-word report. To be more specific for the purpose of this research, I chose male condom made from latex and exclude other less common condom options such as 
female condoms and condoms made from other materials.
I use a flow chart to break down the full life cycle of a condom into four main stages for the sole purpose of giving you a better picture on the structure of my report 
and presentation. The main argument here is between the long term social benefits of using condoms and environmental costs that arise. The key takeaway is that 
perhaps there is room for innovation and large rubber companies and global rubber buyer should take the lead in making a more sustainable supply and demand 
chain. Stage 1 the raw material extraction where massive forest land areas are converted into rubber plantations followed by stage 2, the production of concentrated 
rubber latex in rubber mills. We use stage 1 and 2 to evaluate the negative environmental impacts. Followed by stage 3 where we will discuss about the making of 
condom and welfare of labour. We shift our focus to the longer term social benefits of using condoms in developed and developing countries and the quantifiable 
positive results we have seen so far. The final stage is the disposal of used condoms.
To understand briefly on how destructive deforestation for the purpose of rubber plantations in South and Southeast Asia, I found 3 main impacts it has on natural 
environment. With optimal tropical climate in South and Southeast Asia, annual average of 20-28 degree Celcius and 1800-2000mm rainfall, rubber trees grow at its 
best. Coupled with other factors like rapid economic growth in India and China that drives the demand for cars upwards. Massive area of forest land is converted into 
rubber plantation and it contributes to greenhouse gas emission from initial logging activity to soil disruption. Southeast Asia will loss 75% of its tropical rainforest and 
42% of its rich and unique biodiversity if deforestation continues for intensive agricultural expansion without effective and immediate actions. 
Logging within a National Park in Borneo has led to local El Niño events and subsequently, with a combination of other factors, increased the chances of catastrophic 
forest fire as seen in Kalimantan and Sumatra. In Xishuangbana, between 1975 and 1988, carbon emission of 130,000 ton/year is estimated and almost tripled 
between 1988 and 2003 to 370,000 ton/year due to forest land conversion (Li et al., 2008). In Southern Thailand, the overall loss of carbon from forest land conversion 
is due to the removal of above-ground biomass leads to subsequent reduction in soil organic carbon.
Rubber trees are tapped to obtain raw rubber latex and then sent to rubber mills, they are refineries set up not far from the rubber plantations to process the raw 
rubber latex into concentrated rubber latex or we called them the primary rubber products. Only the highest grade concentrated rubber latex is used to make condoms 
and pharmaceutical products like surgical gloves. First step is the washing process. It requires huge amount of groundwater and discharges huge amount of acidic low 
strength wastewater consists of uncoagulated rubber particles with 70% ended up in pond system treatment plant then nearby rivers. Some wastewater is not properly 
treated before going into the river. With a total output of 40 ton per day, average water consumption is estimated at 3347L per day not including 63L of unaccounted 
daily loss.
Second step is where electricity is used to generate slab cutter and in shredding and packaging process. High strength wastewater is discharged from creeping and 
shredding process and wet scrubber. Compounds found in some untreated or partially treated water is biodegradable by bacteria and causing eutrophication when 
discharged into nearby river and as a result, level of algae plant rises, oxygen level depletes and fishes are killed, it can no longer be used as water source for household 
and industrial consumption (Leong, Muttamara, Laortanakul, 2003). Overexploitation of groundwater in Southern Thailand caused contraction of clay beds and ground 
subsistence whereas in coastal areas, saltwater will intrude the fresh water aquifers. The final procedure is drying. Diesel and liquefied petroleum gas are main fuel 
used to operate drying machines and they emit greenhouse gases just like they do in second step.
It is not uncommon that effluents from factories are the main source of pollution due to inadequate waste treatment and management. Common pollutants found in 
rivers in Malaysia are ammoniacal nitrogen, suspended particles and has high level of bio-chemical oxygen demand. Kogevinas at al. (1998) discovered that workers in 
rubber latex production factory are highly exposed to mutagenic conditions that are made up of airborne particulate matters and solvents. Presence of genotoxic 
compound is found in urine of factory workers and also possible dermal exposure. There is a possibility of low-wage worker exploitation by large manufacturer as it is a 
labour-intensive industry. Reported by The Star newspaper (2016) recently that foreign workers are hired to work in factories in Malaysia because wages paid are 
lower, they made up about 70% of the total workforce.
In a study by Blackley (1997), blisters and pinholes are common defects found in latex products. Due to strict specifications imposed by regulatory agencies, rejection 
rate of latex products is about 15%. As such, faulty rubber products are the main source of waste and will eventually end up in landfill.
The global condom industry will continue to grow annually at compounded rates of 9.28% in terms of volume and 9.07% in terms of revenue. The main driver of this 
steady growth is the dual protection advantages of condoms. It is a contraceptive method for unintended pregnancies prevention as well as sexually transmitted 
infections and more importantly, lower the spread risk of HIV and AIDS. And due to these two advantages of condoms, there is no perfect substitute for male condom 
but the closest we can get is female condom, however, female condoms only make up of 0.2% of total condom markets. We have seen that women in poorer regions 
using contraception increase from 36% to 64% and we can regard condom as a relatively effective way to prevent both unplanned and unwanted pregnancies. Failure 
rate is as low as 2% when used correctly and consistently. 
Unintended pregnancy especially among adolescents is a serious issue that has been intervened by World Health Organisation (WHO). Pregnancy and child birth-
related illness are number one killers of 15-19 girls worldwide, nearly 70,000 deaths where 99% occurred in developing countries in which 74% are preventable. There 
are other contraceptive methods available but not all are as easily accessible as condoms. For instance, oral contraception like pills are usually prescribed by 
pharmacist and doctors. Copper Intrauterine Device needs to be done by nurse or doctors. More importantly, these two methods do not prevent the spread of 
diseases unlike condoms do. Subsequently, this help to control the rising population and family planning in densely populated countries like China and India. Another 
strong market driver is the greater awareness of HIV and other STIs among individuals. In Zimbabwe and
South Africa, free distribution of condoms has proven effective in HIV infections prevention.
Distribution of condoms has effectively reduced the transmission of HIV and STIs among sex workers and their clients as seen in prostitution industry in India and 
Thailand.
